We present results of a recent work on the reaction mechanism of ηn photoproduction off the neutron in the range of √ s ≈ 1.5 − 1.9 GeV and discuss the role of various nucleon resonances listed in the Particle Data Group (PDG). We make use of an effective Lagrangian approach combining with a Regge method. The total and helicity-dependent cross sections σ 1/2 , σ 3/2 are computed and the numerical results are in good agreement with the A2 experimental data.
I. INTRODUCTION
ηn photoproduction is one of the most practical and useful reaction processes to investigate various N * resonances. More interesting is that the narrow bump-like structure near √ s ∼ 1.68 GeV is seen only at this neutron channel, which was coined as the neutron anomaly [1] [2] [3] [4] [5] [6] [7] [8] . A number of theoretical studies have been performed whether this phenomena is due to the existence of the narrow resonance N (1685, 1/2 + ) or not. In this talk, we revisit the γn → ηn process, taking account of a total of fifteen N * resonances given in the PDG and the N (1685, 1/2 + ) additionally. All the resonance parameters were extracted from the experimental data on the PDG [9] and quark model predictions [10] . The numerical results show that the N (1685, 1/2 + ) is an essential part of describing the ηn photoproduction together with the dominant N (1535, 1/2 − ) resonance.
II. FORMALISM
The Feynman diagrams for the γn → ηn reaction are drawn in Fig. 1 . As a background contribution, we take into account ρ and ω Reggeon exchanges in the t channel, and N exchanges in both the s and u channels. We can construct the effective Lagrangians for the photon (meson) and nucleon vertices as follows
where the values of coupling constants are fixed to be κ N = −1.91 [9] , g ρN N = 2.6, κ ρN N = 3.7, g ωN N = 10.4, κ ωN N = 0.41, g ηN N = 6.34 [11, 12] , respectively. In addition to these Born terms, we include the fifteen N * resonances [9] and the narrow N (1685, 1/2 + ) in the s-channel diagram. We can calculate the corresponding transition amplitudes from the following the effective Lagrangians
for the electromagnetic interactions and
for the strong interactions with the notations
Note that N * µ , N * µα , and N * µαβ stand for the Rarita-Schwinger fields of spin-3/2, -5/2, and -7/2, respectively. We refer to Ref. [13] for more details of how the resonance couplings are determined. Figure 2 shows the numerical results of the total cross section with various contributions. The total result describes the A2 data well [6] . The contribution of ρ Reggeon exchange becomes large as W increases. Meanwhile, the four N * resonances, i.e., N (1520, 3/2 − ), N (1535, 1/2 − ), N (1685, 1/2 + ), and N (1710, 1/2 + ) are dominant near threshold region. To clarify the role of spin J = 1/2 and J ≥ 3/2 N * resonances separately, we draw the helicity-dependent cross sections in Fig. 3 . Both the σ 1/2 and σ 3/2 are in good agreement with the A2 data [7] . It turns out from the 
III. RESULTS AND DISCUSSION

IV. CONCLUSION AND OUTLOOK
In this talk, we presented a recent investigation of ηn photoproduction, employing an effective Lagrangian approach combining with a Regge model. The total and helicity-dependent cross sections were discussed in comparison with
